Sweden is today an immigrant country with more than 14% foreign born. An increasing share of the immigrants comes from non-European countries. This implies that Sweden has been transformed from an ethnically homogenous country into a country with a large visible minority.
Public schools, especially the upper secondary school, have begun to react to the increasing competition from voucher schools by profiling their education. As a result, from having few or no alternatives of school profiles to choose between in the past, today's pupil may choose from many different school profiles. Consequently, an increasing number of pupils opt out of their neighbourhood schools, especially in larger urban areas where the alternatives are many Oríaa et al., 2007) . However, a limitation in this paper is that we are not concerned with the actual choices made; rather we consider the regional pattern and search for plausible causes for difference in pupil performance between schools.
According to the PISA 2003 report on immigrants, Sweden has a well established system for language support which appears to lessen the gap for second-generation immigrant pupils compared to first-generation (OECD, 2006) . Nevertheless, the report states that this is not enough to bridge the gap with native children. Results from education in mathematics are a particular worry, as more than 40% of first-generation pupils in Sweden (as well as Belgium, France, and Norway) fail to reach level 2, which is the baseline level. Pupils below level 2 are expected to face considerable challenges in terms of labour market and earnings prospects (OECD, 2006) . Sweden and Belgium have a performance disadvantage of more than 90 score points in the PISA test for first-generation pupils. The difference in results is not explained by socio-economic background, including parents' education, or by motivation to learn or attitude towards school (OECD, 2006) . This means there are unanswered questions in the matter of inequality by ethnic background in Swedish schools.
In this paper, we will argue that an increasing presence of visible minorities in Sweden has been an important factor behind increasing between-school variation in student performance. Our argument will be based on analysis of how regional differences in school segregation and performance are linked to inter-urban differences in the share of visible minorities. According to the Schelling model of segregation, parents preferring schools with mainly majority pupils are under little pressure to opt out of neighbourhood schools or move to majority-dominated neighbourhoods as long as the presence of ethnic minorities is at a low level. When the urbanlevel share of ethnic minorities increases, pressure on parents who prefer majority-dominated schools will become stronger. And if parents make a choice based on their perception of schools dominated by minorities, this will start a process of segregation that is also likely to increase differences in performance across schools. Even if the Schelling model describes a process that develops over time it can be used also to predict cross-sectional differences in segregation.
Processes of segregation are more likely to be triggered in regions with high shares of visible minorities than in regions with low visible-minority shares.
In our analysis, we will look both at inter-regional differences in ethnic and socio-economic segregation, and on the effects of segregation on performance. It can be argued that school segregation becomes a more acute problem when it affects the chances of different students to get good school results. It is, therefore, important to analyse if regions with high shares of visible minorities also have higher levels of between-school variance in student performance.
Our paper is organized as follows: in section 2 we review earlier studies of ethnic residential and ethnic school segregation. Section 3 presents our data and the design of our empirical study.
Results are presented in Section 4, followed by a discussion and conclusion section.
Earlier research
In spite of ethnic school segregation being a widely discussed issue in contemporary society, there is comparatively little research in Sweden. There has been a growing interest during the last decade (e.g Szulkin and Jonsson, 2007) but the number of publications in scientific journals remains low (Brännström 2008 , Bunar 2010 . This is in contrast to neighbouring Norway and Denmark (Rangvid 2007, Fekjaer and Birkelund 2007) as well as other European countries such as Germany, the Netherlands and United Kingdom (Noreich 2007 , Sykes 2009 , Karsten et al. 2003 . In Sweden, the focus has, instead, been on residential segregation (Andersson R. et al 2007 , Biterman 2006 , Bråmå 2008 , Hedlund 2009 , Murdie and Borgegard 1998 , Vogel 1992 .
Given that the increase in visible minority shares in the Swedish population is a relatively recent phenomenon, and given that Swedish research on school segregation is in an early phase, it is an open question to what extent lessons from the US will be of relevance for an understanding of the Swedish case. Certainly, there are big institutional differences between Sweden and the US (Friedrichs, Galster and Musterd, 2003, Galster 2002) . But some researchers argue that these differences may, in fact, be the result of differences in ethnic homogeneity (Eger, 2009 ).
Moreover, Rangvid (2007) shows that school segregation patterns in Denmark in many ways are similar to segregation patterns found in the US.
In this paper, we will not address this issue. Instead, we will concentrate on one influential hypothesis concerning the dynamics of ethnic segregation. This is the idea developed by Thomas Schelling that residential segregation can result from relatively mild preferences among the majority group for being close to people of their own kind (1978). Schelling's argument can be illustrated by the following example. Assume that everyone in the majority population can accept 4 % minority representation in their neighbourhood. 75 % can accept an 8 % minority population, 50 % can accept a 16 % minority population, but only 25 % can accept a 32 % minority population. If every neighbourhood has less than 4 % minorities the whites will not choose neighbourhoods based on ethnic concerns. If, however, migration leads to an increase in the minority share in a neighbourhood to 8 %, then 25 % of the majority population will choose to leave the neighbourhood. If the vacancies created by this outmigration are filled with minority households, the minority share will increase to almost 33 %. This will lead to further outmigration of the majority population since only 25 % of the majority population accepts living in a neighbourhood with 33 % minority shares. Thus, in the end a small increase in the minority share of a neighbourhood can generate a dynamic process that leads to almost complete segregation. A more complete argument can be found in Clark (1991).
Schelling's idea has been tested by different researchers including Clark (1991) and Card (2008) .
Recently, Platt-Boustan (2010) has, using a Schelling-type framework, argued that the post-war movement of whites from inner cities to the suburbs was partly the result of black migration into metropolitan areas. There are also studies that confirm the importance of preferences (Ihlanfeldt and Scafidi, 2004) . Studies that focus on the existence of tipping-points and threshold also include Galster, Quercia and Cortes (2000) , Ledwith and Clark (2007) , Li (2009) and Van Ham and Feijten (2008) . In the Swedish context, Bråmå (2006) have explored white flight from immigrant dominated neighbourhoods.
Although these studies focus on processes of residential segregation we would, like Card (2008) , argue that the Schelling framework is valid also for school segregation when parents are able to choose between schools (see also Burgess, McConnell, Propper and Wilson, 2005; Noreisch, 2007; Saporito and Lareau, 1999 ) Thus, the above example could be translated into a school context: Everyone in the majority population accepts a 4 % minority share in the school. But if the minority share increases, a cumulative process may result in completely segregated schools.
An early study of school segregation in the United States is Clotfelter (1976) , but his study does not focus so much on what forces are driving segregation.
In the school segregation literature much focus has been on the patterns of segregation as well as on driving forces. But studies that focus on how segregation effects school outcomes also play an important role. These include the European studies mentioned above, Sykes and Kuyper (2009) , Kauppinen (2008) , Fekjaer and Birkelund (2007) Bernelius (2006) , Andersson and Subramanian (2006) , as well as a number of American studies.
All these studies use multilevel modelling in order to isolate the effects of school-level factors on student outcomes. Multilevel modelling is also used for the same purpose in the PISA studies. A key parameter in multi-level models is the estimated between-school variance in student performance. When individual-level factors are controlled for, the remaining between-school variance can be seen as a measure of school-level effects. These, in turn, can be related to school-level covariates such as average socio-economic status or minority share in school.
Recognising that school effects can be both compositional and based on unmeasured selection effects (Dumay and Dupriez 2008; Harker and Tymms 2004) we will, in this paper, also use between-school variance as a key indicator. Our purpose is not, however, to survey the effects of covariates. Instead, high levels of between-school variance will be seen as indicating that a school system is characterized by large performance gaps that affect student outcomes. To the extent that these performance gaps are related to differences in the student composition of schools, between-school variance in student performance can be seen as a complementary measure of segregation.
Research design and data
To test the Schelling hypothesis we will take advantage of regional level variation in the share of visible minority school children (VMS). We use the concept of visible minority derived from the Table 1 . The mean size of schools in the Swedish sample was 515 pupils. Schools in each country are randomly selected by the international contractor for participation in PISA. The selection of schools and students is kept as inclusive as possible, so that the sample of students comes from a broad range of backgrounds and abilities. It is also possible to compare student performance across the surveys, as well as some of the background questionnaire items.
Student and school level PISA data are available at the PISA web site, but these data do not include information about where in Sweden the schools are located. The locations of the schools have instead been determined based on information on the identity of the schools provided by the Swedish co-ordinator of the PISA study.
In the published reports on the PISA study, multi-level statistical methods are used to assess how variation in student performance is linked to the individual level and school-level factor. In this paper, we will proceed in a similar way. Student performance will be measured by the aggregate sum of the four PISA test scores for reading, mathematics, problem solving and science. The multi-level approach allows the variation in test scores to be decomposed into the pupil level and school-level variation (for measurement limitations see e.g. Harker and Tymms (2004) ). It should also be remembered that PISA is a sample survey and therefore subject to sampling variation.
If school differentiation is independent of the share of visible minority children in the region, then the estimated between-school variance should be the same in all regions irrespective of minority share. If, on the other hand, the Schelling hypothesis is correct, then we should expect higher between-school variance in regions with high shares of visible minority children.
Between-school variance in pupil performance may be the result of both individual background factors and school-level effects. To control for the influence of pupil background we will therefore also estimate a model that includes the socio-economic status of each pupil as an explanatory variable. The variable we use is the 'socio-economic and cultural index' (ESCS) of the PISA 2003 study. The ESCS variable proxies for each pupil's parents socio-economic and cultural status, and is derived from three variables measuring parents' length of education, status of employment and home possessions relating to an intellectual milieu. If this variable fails to eliminate between-school variance in pupil performance, this indicates that there are other school-level factors that influence performance.
A possible explanation for such remaining school-level effects could be differences linked to the average socio-economic status of the pupils. It is possible, for example, that there are peer group effects on pupil motivation or that teacher quality varies between high-status and low-status schools (Ainsworth 2002; Wilson 1987) . By including a school-level average for the socioeconomic and cultural index we can test the extent to which regional differences in socioeconomic school segregation determine differences in between-school variation in pupil performance.
An alternative explanation for school-level effects is that they are linked not to socio-economic but to ethnic composition. To test this idea we have calculated the average share of foreign-born pupils per school and included this variable in the estimations. The data come from the abovementioned Swedish PLACE database.
In the final step, we also consider a model where the impact of school-level socio-economic differences is allowed to vary between regions. The purpose of this estimation is to test for the possibility that quality differences between schools are more strongly linked to socio-economic factors in regions with high shares of visible minority children. If this is the case it would indicate that a racialisation of socio-economic differences has negative effects on school-system performance. The variables used in the paper are listed in table 1. *PISA data 1. The socio-economic and cultural index is composed of several variables in the PISA-tests. Parents' occupation and education as well as information about their home possessions (index of cultural and educational resources at home). 2. The neighbourhood area in this variable equals SAMS (small area market statistics) constructed by the Swedish municipalities (administered by Statistics Sweden) to include homogeneous areas when it comes to tenure forms, housing types and residents. There are about 9 200 areas in Sweden and they are smaller in dense urban areas and bigger in rural areas and consists of on average 1 000 inhabitants.
In the analysis below, the 87 local labour market areas in Sweden were categorized into 4 types according to their share of visible minority children. The numbers of PISA schools and numbers of PISA students in these regions are given in table 2. 
Results
In Table 3 , we present data on the level of socio-economic and ethnic segregation in the four different region types indentified above. Our measure of segregation is the intra-class correlation of the socio-economic and cultural index (ESCS) and of ethnic origin (foreign born / not foreign born). Both variables are from PISA 2003. The arguments for using intra-class correlation as a measure of segregation are similar to those advanced for using eta squared, (see White, 1986 and Massey and Denton, 1988) . We obtain this measure by estimating an empty multilevel model that allows for different between school variation across regions. As can be seen in Table 3, segregation levels, as measured by the ICC, differ substantially between regions. The results support the idea that a Schelling type process can be at work. For both socio-economic segregation and ethnic segregation, the highest levels are found in the regions with the highest share of visible minorities. We now turn to the question of whether there are also regional differences in the extent to which student performance varies between schools. According to PISA 2003, the overall betweenschool variance in Sweden is relatively low. It accounts for 10% of the variation in student performance. Here the question is if this variation in student performance differs between Swedish regions. As shown in model 1 in table 4, which presents the results of estimating multilevel model using the MLwiN software, the answer is yes. In the model we estimate different intercepts for each region. We also allow for different between-school variance for the different regions. There are substantial differences in between-school variance across regions with different shares of visible minority school children. The highest between-school variation is found in regions with the highest shares of visible minority children. In the VMS-high regions, as much as 17.6% of the variability is associated with the school-level. In the second highest category, the VMS-medium/high region, the variability at the school level is lower, at 7.5%. In the third category, the VMS-medium region, the between-school variability is small, at only 0.5%. This means that the difference in result of attending one or another school is negligible for a pupil in this type of region. The VMS-low region however displays higher between-school variability (4.6%). Is the variability across schools due to differences in performance that are linked to the socioeconomic background of the pupils? To test this we include the ESCS variable (socio-economic and cultural status from the PISA assessment) in the multi-level analysis. The result is presented in model 2 in table 4. The introduction of the ESCS variable at the individual level lowers the between-school variability in all regions. As was expected, socio-economic and cultural status partly explains differences in achievements in the PISA tests. However, the regional differences observed in the previous model persist. Similar results have been reported in a paper from Statistics Sweden (SCB, 2007) , in which several variables were controlled for, including parental education, family composition, ethnic background, time in Sweden and type of housing, but regional differences persisted. In model 3, table 4 immigrant status is introduced. Controlling for immigrant status implies lower between-school variation. Still, however, the differences across regions remain. This implies that the pattern described in model 2 is not due only to larger student variances in regions with a large immigrant share.
The significance levels reported in Table 4 (and Table 5 below) are based on the assumption of a normal distribution of the standard errors. As this assumption can be questioned we have also used a bootstrap approach to test if there are significant differences across regions in the between-school variance share of total variance when individual socio-economic background and immigrant background is controlled for (model 3). Our analysis shows that the between-school variance share in the VMS-high region is significantly larger than in the VMS-low (5 % level), VMS-medium (1 % level), and VMS-medium (5 % level) regions. The same is true for the VMS-low and VMS-medium regions when considered jointly in relation to the VMS-medium high and VMS-high regions taken as a single group (significance level is 1 %). Details on the bootstrap approach are available from the authors upon request.
In addition to the ESCS variable and the immigrant status variable we introduced a gender variable. However, the introduction of the gender variable did not change the results and did not have a significant effect.
The next step is to analyse whether school-level effects are linked to the average socio-economic status of the children. The issue at stake is if a concentration of children from socially disadvantaged backgrounds or from advantaged backgrounds has an effect on the performance of individual pupils? To do this, we introduce the school mean value of ESCS into the model. As shown in model 4 in table 5, average socio-economic status at the schools explains some of the variation in pupil performance. There is also a reduction of between-school variance in the high-VMS category. This indicates that higher levels of socio-economic school segregation to some extent can explain larger performance differences across schools in regions with high shares of visible minority children. This is also in accordance with earlier studies showing the importance of SES for pupil performance (Andersson, 2004; SCB, 2007) . However, even when this factor is accounted for, between-school variance is higher in regions with high or medium level shares of visible minority children.
In the next step, we use the share of foreign-born in the school neighbourhood instead of the In the PISA reports it was pointed out that there are not only differences between countries with respect to between-school variance in pupil performance but also differences in the extent to which the average socio-economic status of pupils in a school influences pupil performance. Can this pattern be established also in Swedish data across regions with different shares of visible minority children? Model 6 in table 5 gives the answer. Here, the effect of average ESCS is allowed to vary across regions with different visible minority shares. The result clearly shows that average ESCS has a much stronger effect on pupil performance in the high-VMS category than in other regions. This can be seen as indicating that the effect of socio-economic segregation on educational performance gets stronger when there is a larger presence of visible minority children in the school system.
Discussion
The patterns of socio-economic and ethnic segregation we have identified in Swedish data do not contradict the idea that Schelling-type dynamic processes have been important factors in the transformation of the Swedish school system. The highest level of segregation is found in urban areas with high visible minority shares in the pupil population. We have also found that betweenschool variance in pupil performance is higher in urban areas with high or medium-high visible minority shares than in regions with low or medium shares.
To establish a non-contradiction is not the same thing however as positive proof. Therefore, it can be of interest to consider other supporting empirical evidence.
One important study here is Brännström (2004) . He shows, with regard to children who went to school in Stockholm during the 1960s, that the outcome for those who grew up in a poor neighbourhood is not more likely to be worse than for those who grew up in a more affluent neighbourhood, when individual and family background factors are controlled for. This indicates that the strong contextual effect we find for the Stockholm area (a VMS-high region) in 2003 is a relatively recent phenomenon, meaning that it may be the result of processes of school segregation and school differentiation that were triggered by increasing shares of visible minority pupils after 1980. As showed by Eger (2009) the period between Brännström's study and ours can be described as a period of immigration. Immigration can be recognized as a factor lowering the support for universalism in the Swedish welfare regime, and increasing the support for selective welfare spending. This is a development that has added to the differences between schools, and as we see it is an ingredient in the racialization of the Swedish society.
A Schelling-type interpretation of the Swedish case is also supported if Sweden is compared to Finland. During the last few decades Finland has had a much more restrictive immigration policy than Sweden. This has resulted in low visible minority shares in the population (compare this study's VMS low to medium regions only). And, as one would expect according to the mechanism we have discussed in this paper, the Finnish school system exhibits both low levels of between-school variance and small effects of school-level socio-economic and cultural status on pupil performance (OECD, 2004) .
A depressing implication of these findings is that an inflow of visible minorities can have negative effects on socio-economically disadvantaged parts of the majority population. Majority groups that manage to get their children into well-performing schools will not suffer from increasing quality differences between schools. It is instead disadvantaged families who cannot move into affluent neighbourhoods or take advantage of school choice options that will suffer when between-school variance in pupil performance increases. This may generate a well-founded scepticism towards liberal immigration policies, not because immigrants as such would constitute a threat but because of the awareness that disadvantaged parts of the majority population will be hurt when the middle-class turns its back on neighbourhoods and schools they consider to have too high visible-minority shares.
On a more positive note on the other hand it should not be forgotten that levels of school segregation and school differentiation in Sweden are still relatively low viewed from an international perspective. It is the direction of change that is the main problem. Our view is that processes of segregation are not beyond social control. It is still possible to enact either policies that promote further school segregation or that help roll back segregation.
